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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Sands Springs Petrochemical Complex, Tulsa County, Oklahoma. Main Site
(groundwater) Operable Unit.

STATEMENT OF PURPOSE

This decision document represents the selected remedial action for the
Main Site (groundwater) Operable Unit of this site developed in accordance
with the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) as amended by the Superfund Amendments and Reauthori-
zation Act of 1986 (SARA), and to the extent practicable, the National
Contingency Plan (40 CFR Part 300).

The State of Oklahoma concurs with the remedy described in this Record
of Decision. (Appendix D)

STATEMENT OF BASIS

This decision is based upon the administrative record for the Sand
Springs Petrochemical Complex Superfund Site [index attached]. The
attached index identifies the items which comprise the administrative
record upon which the selection of. this remedial action is based.

Based upon the findings in the Remedial Investigation and Feasibility
Study for this operable unit, the Endangerment assessment concluded
that there are no public health threats from the minimally contaminated
soil, groundwater or the Arkansas River. The groundwater and the
Arkansas River are not sources of drinking water and sampling of the
Arkansas River detected no contamination. The attached correspondence
(Appendix B) from the Agency for Toxic Substances and Disease Registry
(ATSOR) concurs with this conclusion.

Description of Selected Remedial Action

o The Environmental Protection Agency has selected No Action with long
term monitoring, following completion of the source control remedial
action, as described in the September 1987 Source Control Record of
Decision (ROD). Included in this remedial action is the placement of
appropriate warning signs, restricting access and collecting and
analyzing groundwater and Arkansas River samples for a period of at
least 30 years.

o Potential off-site and/or active facilities which appear to be
contributing to groundwater contamination in the area of the site
will be further investigated in consultation with the Gklahoma State
Department of Health. )



o If, after the source control remedial action, as described in the .
September 1987 Source Control Record of Decision, monitoring reveals
that the site releases contamination such that groundwater or the
Arkansas River is adversely impacted, then further action will be
considered. [f no trend toward adverse impacts is detected, deletion
of the site from the National Priorities List will be pursued.

DECLARATION

Consistent with the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 as amended by Superfund Amendments and
Reauthorization Act of 1986, and the National Contingency Plan, I have
determined that the No Action alternative, which includes long term
monitoring of groundwater and surface waters, in conjunction with the
approved Source Control Remedial Action, will provide adequate protection
of public health, welfare, and the environment. This remedy attains
Federal and State requirements that are applicable or relevant and
appropriate and is cost effective. It is determined t»at this remedial
approach is permanent and the use of alternative treat—=znt technologies
have been utilized to the maximum extent practicable.

The state of Oklahoma has been consulted and concurs with this remedial
action for the Main Site (groundwater) Operable Unit. The activities
outlined in the September 1987 ROD for source control operation and
maintenance are incorporated into the selected remedy for the ground- ‘

water unit. If contaminants from the site are detected during a
monitoring period which appear to be adversely impacting the groundwater
or the Arkansas River, an investigation will be initiated to determine
the need for future action. For such case, a Record of Decision must

be prepared for any additional future remedial action(s).

) .
v 2 )
45 28 /5% K{szi’f/<ﬁ§\7&£- Zé“ 7
Daté/ //b b Robert E. Layton Jﬁ%i P.E.
Regional Administrator
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EXECUTIVE SUMMARY

The Sand Springs Superfund site is located in Sand Springs, Oklahoma.
The site is the former location of the Sinclair Refinery which operated
from the turn of the century through the 1940's. After the refinery
was shut down, most of the property was conveyed to the Sand Springs '
Home. In 1968, Sinclair merged with Atlantic Richfield Company (ARCO)
and the remaining 38 acres retained by Sinclair were absorbed in the
merger. The portion of the complex identified in the Remedial
Investigation/Feasibility Study as the Glenn Wynn site operated as a
solvent recycling facility during the late 1960's and early 1970's.

The total known waste volume is approximately 130,000 cubic yards.
Unlined sludge pits on the site contain several thousand cubic yards
of sulfuric acid sludge. In addition to these wastes, the lagoons,
pits, and spray ponds on the site contain various heavy metals and
organics.

A Source Control Record of Decision signed in September 1987 dealt with
controlling or destroying the major sources of the contamination. This
Record of Decision will address the remainder of the site, which includes
minimally contaminated soils and groundwater contamination.

Based on the findings in the Remedial Investigation and Feasibility

Study for this operable unit, the Endangerment Assessment concluded

that there are no public health threats from the minimally contaminated
soil, groundwater or the Arkansas River. The groundwater and the Arkansas
River are not sources of drinking water and sampling of the Arkansas

River detected no contamination. Also it was discovered that much of

the site and surrounding area contains high inorganics or metals possibly
due to local smelter operations. The site is also being impacted from
offsite sources of organics, primarily solvents.

O0f the four alternatives proposed for detailed analysis, the Environmental
Protection Agency (EPA) has selected No Action with monitoring, following
the Source Control Remedial Action. The site would be monitored for at
least 30 years. The estimated cost of this alternative is $440,000.
Potential off-site and/or active facilities which may be contributing

to groundwater contamination in the area of the site will be further
investigated in consultation with the Oklahoma State Department of
Health.



. Summary of Remedial Alternative Selection
Groundwater Operable Unit for '
Sand Springs Petrochemical Complex
Tulsa County, Oklahoma
June 1988

I. SITE LOCATION AND DESCRIPTION

The Sand Springs Petrochemical Complex Superfund site is located

in Sand Springs, Oklahoma. As shown in Figure 1 the site is located

on the northern bank of the Arkansas River, immediately west of Tulsa,
Oklahoma. The site encompasses approximately 235 acres and is the
former location of a refinery. As shown in Figure 2, the site includes
unlined acid sludge pits, a surface impoundment, surficial sludge conta-
mination, solvent and waste oil lagoons and contaminated sediments and
several subsurface sludge pits and spray ponds. The Source Control
Operable Unit Remedial Investigation and Feasibility Study and Record
of Decision (ROD) further describes the sources of contamination and
the selected remedial action for them. In general the ROD called for

. removal and treatment of the sources of contamination. The site is
situated in a sandy alluvial deposit with a thickness ranging from 25
to 41 feet. This deposit is underlain by approximately 100 feet of
shale. Pits and lagoons have contaminated shallow groundwater.

In September 1983 the site was proposed for inclusion on the National
Priorities List. Promulgation of the site was in June 1986. In dJune
1984, the Oklahoma State Department of Health (OSDH) entered into a
Cooperative Agreement with EPA to conduct the Remedial Investigation/
Feasibility Study (RI/FS) at the site. Utilizing funds from this
Cooperative Agreement, the OSDH contracted with John Mathes and Associates
to perform the sampling, analysis, and technical assessments of the

site.

In an effort to address the obvious contamination in an expeditious
manner, a source control operable unit was established to focus on the
waste in the pits, ponds, and lagoons. The Source Control Record of
Decision addresses those sources of contamination. The remainder of
the site, primarily the groundwater, is addressed in the full or "Main
Site" RI/FS dated March 1988 and April 1988 respectively.

Hydrogeologic setting

The Sand Springs Petrochemical Complex is adjacent to the Arkansas
River on an alluvial flood plain. A geologic cross-section of the site
is presented in Figure 3. The thickness of the alluvial materials,
based on boring logs from the site, ranges from 25.0 feet to 4l1.2 feet.
In general, the alluvium thickness averages 35-40 feet near the river
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and decreases to the north. The alluvial materials primarily consist
of silt and fine- to medium-grained sand. Terrace deposits, primarily
thick alluvial deposits of fine- to medium-grained sand, exist just
north and upgradient of the site.

The alluvial groundwater is recharged by infiltration of rainfall and
surface water through the Newblock Park terrace and Arkansas River
alluvium. This recharge is expected to add to the amount of groundwater
flow beneath the site, which based on measured groundwater flow conditions,
discharges into the Arkansas River. Figure 3 is a generalized geologic
cross section through the Arkansas River Valley illustrating the spatial
relationship between the terrace deposits and flood plain alluvium.

The lateral hydraulic gradient (slope) within the alluvium deposits is
based on fluid elevation measurements. Based on monitoring well measure-
ments, the direction of groundwater flow was found to be toward the
Arkansas River. These measurements coincide with conclusions presented
in Tulsa's Physical Environment (Tulsa Geological Sociaty, 1973) that

the Arkansas River is predominately an effluent strear- The groundwater
flow velocity in the alluvial materials is estimated to be in the range
of 198 to 764 feet per year.

The uppermost bedrock underlying the site is the Coffeyville Formation,
which is composed of shales, thin bedded sandstones, and siltstones.
The portion of the Coffeyville Formation underlying the site is
estimated to be approximately 280 feet thick (0SDH, 1986b).

Insitu aquifer tests performed at the site indicate high hydraulic
conductivities. Based on these tests the alluvial aquifer appears to
be very consistent in hydraulic conductivity throughout the site.
Measured hvdraulic conductivities ranged from 403 to 1272 (gallons per
day/per square foot). Hydraulic conductivity data for the Coffeyville
Formation is not available, but field observations of rock cores and
borehole tests indicated hydraulic conductivities to be several orders
of magnitude lower than for the overlying alluvial deposits. The
difference in hydraulic conductivity indicates that movement of contami-
nated groundwater will primarily be lateral within the alluvium. The
extremely low hydraulic conductivity of the underlying shale will
restrict the infiltration of groundwater from alluvium to bedrock.

Main Site remedial investigation summary

During the Main Site RI of the Sand Springs Petrochemical Complex,
samples were collected of soil, surface water, groundwater, and soil
gas to evaluate if significant pollutant concentrations are present.

Groundwater monitoring well installation, groundwater sampling, and

water level monitoring were performed in two phases of the investigation.
Phase [ occurred during the summer of 1986 and Phase II occurred during
early 1987. A total of 24 monitoring wells were installed during both
phases. These 24 new wells and the 11 existing wells installed by U.S.
Environmental Protection Agency (EPA) contractors were sampled for this

RI.
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Subsurface sail was sampled during drilling of all monitoring wells and
borings. In summer of 1986, soil gas samples were collected and analyzed
at 87 locations. The results of these analyses were used in selecting
some phase II boring and monitoring well locations.

The extents of the plumes (Figure 4) of contaminated groundwater and
areas of contaminated soils were estimated based on monitoring well and
boring data. Table 1 shows the maximum groundwater concentrations

for selected inorganic and organic compounds. Both surface runoff and
groundwater move from the site to the adjacent Arkansas River. The
impact on Arkansas River water quality has been determined to be insigni-
ficant. This conclusion is based on actual sampling of the river and

on computer modeling performed by the Oklahoma Water Resources Board
(FY-85 Water Quality Management Plan, 1986).

Inorganic priority pollutant compound contamination was found to be
widespread. Most sampled areas on-site, including background monitoring
wells, were contaminated to some extent. Smelter slag wastes, (normally
high in metals) used as fill in the area for several decades may have
leached and created the metal concentrations detected in the soil and
groundwater samples. Concentrations of barium in soil and groundwater
may have been caused by disposal of drilling muds containing barium,
orginating from extensive oil and gas well drilling in the area. Due

to the high background concentrations of inorganics, the alluvial
aquifer in the area of the site cou1d be classified as a Class III or
unuseable aquifer.

Based on studies of site use, it appears that much of the base-neutral
organic priority pollutants found on-site are the result of oil contami-
nation. A source of subsurface petroleum hydrocarbons appears to have

been leakage from the former refinery tank farm and processing areas.

The lateral movement of the oil plume is apparently small because migration
of the plume beyond the boundaries of the former refinery and waste pit
areas does not appear to have occurred.

The groundwater contaminant plumes of volatile organic priority pollutants
have originated from several sources, some of which are located upgradient
of the site. The origin of the upgradient plumes is unknown. The

source of the on-site plume appears to be from soil contamination and
lagoons at the Glenn Wynn site, as indicated in Figure 5.

Although the nearest residential drinking water wells are approximately
one mile northeast of the site, these wells are not downgradient of the
site since the site groundwater discharges southeast to the Arkansas
River. The USEPA's Field Investigation Team collected samples for
metals analysis from seven of the residential drinking water wells in
December of 1980. Significant concentrations were not detected in
these samples. A full chemical analysis was performed on three of the
residential wells in September 1987 and the sample results showed that
no contaminants were detected. Should these residential drinking water
wells ever become contaminated from some upgradient source, a municipal
water system is available in the neighborhood.
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A more detailed description of the analytical results can be found in
the Sand Springs Petrochemical Complex "Main Site" Remedial Investigation
Report.

Because of the petroleum exclusion under the Comprehensive Environmental
Response Compensation and Liability Act as amended by the Superfund
Amendments and Reauthorization Act (Section 101 (f)) the subsurface oil
contamination at this site cannot be dealt with as a Superfund waste.
Those plumes of groundwater contamination which appear to be originating
from off-site or from active facilities will undergo further investigation
in consultation with the Oklahoma State Department of Health Preliminary
Assessment/Site Inspection Program and the Resource Conservation and
Recovery Act Program. Because of these findings the "Main Site" Feasibility
Study and this Record of Decision deals primarily with the groundwater
contamination associated the "Glenn Wynn area" of the site.

Potential Impacts of the Site on Human Health and the Environment

Groundwater has been contaminated directly by the Glenn Wynn lagoons and
indirectly by runoff from the site, however, following the Source Control
Remedial Action, groundwater quality is anticipated to improve. Relatively
clean sands were found beneath the main waste deposits above underlying
groundwater, indicating that direct contamination by the main waste
deposits is not significant. Discharge of the-Glenn Wynn "plume" to

the Arkansas River has not proved to be a.degradation to surface water
quality, based on the sampling conducted during the Remedial Investigation.
Also, sediment sampling adjacent to the Glenn Wynn area did not indicate
significant contamination.

Based on the information gathered in studies of the site, EPA has
concluded that the groundwater and minimally contaminated soils on the
site pose no significant risks to human health and the environment.
Attached correspondence (Appendix B) from the Agency for Toxic Substances
and Disease Registry (ATSDR) concurs with this finding. Sampling of
area residential wells and the Arkansas River has not detected any
contamination from the site. Primary drinking water is supplied by
Lake Spavinaw and Lake Eucha in Delaware county northeast of Tulsa on
the Grand River system. Also, following the Source Control Remedial
Action, no risks to human health and the environment are expected to
exist via the direct contact, air emissions or surface water exposure
routes.

II. ENFORCEMENT

Background

Approximately 700 Potentially Responsible Parties (PRPs) have been
identified at the site. Special notice was given to ARCO to conduct
the Source Control Operable Unit Remedial Design and Action. A consent
decree has been finalized and will be forwarded to the Department of
Justice for lodging with the court.



To date, two PRPs have taken action at the site; ARCO and the Sand
Springs Home. . The Sand Springs Home, performed a removal action in
1984 under the terms of a Unilateral Administrative Order. ARCO
conducted soldification and incineration waste treatability studies
under an Administrative Order.

II1. COMMUNITY RELATIONS HISTORY

Investigations at the Sand Springs site focused on two areas of study,
the Source Control Operable Unit and the Main Site Operable Unit (ground-
water and soils). On July 24, 1984, EPA announced through a press
release that funds were available to the Oklahoma State Department of
Health to conduct studies at the site. The Source Control study was
subject to a public comment period and pubiic meeting during August 1987.
The Record of Decision was signed on September 29, 1987. The Main Site
study was completed in the Spring of 1988. On March 24, 1988, 0SDH
announced via a press release that the Remedial Investigation was
available in repositories for public review. On May 4, 1988, EPA
announced through a press release that the public comment period on the
Main Site Remedial Investigation Feasibility study wou+d be held between
May 9 and June 7, 1988. Also the press release announced that a public
meeting to discuss the proposed remedy would be held at the Sand Springs
Municipal Building on May 24, 1988.

The press release and an EPA prepared fact sheet describing the various
remedial alternatives and the EPA preferred alternative was mailed to

the site mailing list. The fact sheet provided a brief history, described
the remedy selection process, listed the remedial alternatives and
provided details about the public comment period and public meeting.

On May 24 at 3:00 p.m. EPA and OSDH representatives briefed the Mayor,
Members of the City Council, the City Manager, other members of the
city and staff and representatives of civic organizations on the
proposed remedy. A1l those present agreed with EPA's preferred
alternative. ’

The public meeting began at 7:00 p.m. About 65 people were in attendance.
A1l speakers at the meeting agreed with EPA's preferred alternative,
including the Oklahoma State Department of Health, the city of Sand Springs,
the Sand Springs Chamber of Commerce and interested citizens. A request
was made to extend the public comment period. However, EPA later deter-
mined that since all communication efforts were made to provide adequate
notice about the comment period and that the parties making the request
agreed with the proposed remedy, there was no need to extend the public
comment period. The meeting adjourned at 7:45 p.m. No additional comments
were submitted during the public comment period, however comments which
were received prior to this Record of Decision are responded to in

Appendix E.



[V. ALTERNATIVES EVALUATION

Evaluation Criteria

To ensure compliance with Section 121{(a)(b) and (d) of the Superfund .
Amendments and Reauthorization Act, the following nine factors are
considered in selecting a remedy for a Superfund site. These are
summarized below:

1.

Consistency with Other Environmental Laws (ARARs)

In determining appropriate remedial actions at Superfund sites,
consideration must be given to the requirements of other
Federal and State environmental laws, in addition to CERCLA as
amended by SARA. Primary consideration is given to attaining
applicable or relevant and appropriate Federal and State public
health and environmental regulations and standards. Not all
Federal and State environmental laws and regulations are appli-
cable to each Superfund response action. The compliance of
each remedial alternative with all applicable or relevant and
appropriate environmental laws is shown in Table 4.

Reduction of Toxicity, Mobility or Volume

The degree to which alternatives employ treatment that reduces
toxicity, mobility, or volume must also be assessed. Relevant
factars are:

o The treatment processes the remedies empioy and materials
they will treat;

o The amount of hazardous materials that will be destroyed
or treated;

o the degree of expected reduction in toxicity, mobility,
or volume;

o The degree to which the treatment is irreversible;

o The residuals that will remain following treatment,
considering the persistence, toxicity, mooility, and
propensity for bioaccumulation of such hazardous substances
and their constituents.

3. Short-term Effectiveness

The short-term effectiveness of alternatives must be assessed;
considering appropriate factors among the following:

0 Magnitude of reduction of existing risks;




Short-term risks that might be posed to the community, workers,
or the environment during implementation of an alternative

. including potential threats to human health and the environment

0

associated with excavation, transportation, and redisposal or
containment; .

Time until full protection is achieved.

Long-term Effectiveness and Permanence

Alternatives are assessed for the long-term effectiveness and
permanence they afford along with the degree of certainity that
the remedy will prove successful. Factors considered are:

0

0

Magnitude of residual risks in terms of amounts and concen-
trations of waste remaining following implementation of a
remedial action, considering the persistence, toxicity, mobility,
and propensity to biocaccumulate of such hazardous substances

and their constituents;

Type and degree of long-term management required, including
monitoring and operation and maintenance;

Potential for exposure of human and environmental receptors
to remaining waste considering the potential threat to human
health and the environment associated with excavation,
transportation, redisposal, or containment;

Long-term reliability of the engineering and institutional
controls, including uncertainties associated with land disposal
of untreated wastes and residuals;

Potential need for replacement of the remedy.

Implementability

The ease or difficulty of implementing the alternatives are
assessed by considering the following types of factors:

0

0

Degree of difficulty associated with constructing the technology;
Expected operational reliability of the technologies;

Need to coordinate with and obtain necessary approvals and
permits (e.g., NPDES, Dredge and Fill Permits for off-site
actions) from other offices and agencies;

Availability of necessary equipment and specialists;

Available capacity and location of needed treatment, storage,
and disposal services.



6. Cost - . ‘

The types of costs that should be assessed include the
following:

o Capital cost;

o Operation and maintenance costs;

o Net present value of capital and 0 & M costs;
0 Potential future remedial action costs.

7. Community Acceptance

This assessment should look at:
o Components of the alternatives that the community supports;

o Features of the alternatives about which the community has
reservations;

o Elements of the alternatives which the community strongly opposes.

8. State Acceptance .

Evaluation factors include assessments of:

o Components of the alternatives the State supports;

o Features of the alternatives about which the State has
reservations;

o Elements of the alternatives under consideration that the
State strongly opposes.

9. Overall Protection of Human Health and the Environment

Following the analysis of the remedial options against
individual evaluation criteria, the alternatives are assessed
from the standpoint of whether they provide adequate protection
of human health and the environment considering the multiple
criteria.

EPA is also directed by SARA to give preference to remedial
actions that utilize treatment to remove contaminants from the
environment. Off-site transport and disposal without treatment
is the least preferred option where practicable treatment tech-
nologies are available.




Description of Alternatives

In conformance with the National Contingency Plan, initial remedial
approaches were screened to determine which might be appropriate for
dealing with groundwater contamination at the site. (See the Feasibility
Study for details of this evaluation). The Source Control Remedial
Action as described in the September 1987 Record of Decision was given
consideration during development of the groundwater remediation alter-
natives. The Source Control Remedial Action will be performed prior to
implementation of any selected groundwater alternative. The estimated
duration and costs for each alternative was based on remediation to
background concentrations of contaminants found in upgradient monitoring
wells. Each groundwater remedial action alternative would require
treatability studies to determine effectiveness and the capabilities of
each technology for remediating contaminated groundwater at the site.
From the initial remedial approaches four alternatives were chosen for
more detailed evaluation and comparison with the remedy selection criteria
outlined above. As previously mentioned, these alternatives deal with
groundwater contamination associated with the Glenn Wynn area of the
site. Each is summarized below:

ALTERNATIVE 1, No Action, consists of monitoring the site following the
Source Control Remedial Action. The No Action alternative is included
to evaluate the groundwaters degree of threat to public health and the
environment following the Source Control Remedial Action and for
comparison with all other alternatives. Included in the no action
alternative is the placement of appropriate warning signs, restricting
access and the collecting and analyzing of groundwater and Arkansas
River samples for a period of 30 years. The cost of this alternative
is approximately $440,000. .

ALTERNATIVE 2, Bioreclamation, consists of interception of groundwater
upgradient of the Glenn Wynn lagoons, addition of nutrients and an
oxygen source around the lagoon area, enhanced biodegradation of
groundwater contaminants insitu, removal of a major portion of the
groundwater flow at the levee for recycling to the lagoon area, and the
natural flow of remediated groundwater to the Arkansas River system.
Venting of the subsurface soil above the groundwater would also be
performed. Because of the need for bench-scale treatability studies
for design of a bioreclamation system, engineering was estimated to be
15 percent of construction costs for this alternative.

Bioreclamation is estimated to require five years to remediate the
subsurface soil and groundwater. The estimated cost of this alternative
is approximately $7.9 million doliars.

ALTERNATIVE 3, Biological Treatment, consists of removing the groundwater
downgradient of the Glenn Wynn lagoon area and biologically treating the
contaminated groundwater in an activated sludge reactor. Venting of

the subsurface soil above the groundwater would also be performed.
Groundwater would be removed using a subsurface collection system down-
gradient of the Glenn Wynn lagoon area. The water would be pumped from




10

the 1ift station at an estimated rate of 100 GPM to a hydrocarbon/water
separator, then to a flow equalization tank. The water would be pumped
to the activated sludge reactor, passed through a clarifier, and filtered
prior to discharge to the Arkansas River,

Alternative 3 is estimated to require 10 years to complete. Treatability
studies would be necessary to determine the technology's effectiveness

on the sites contaminated groundwater. The estimated cost of this
alternative is approximately $7.3 million.

ALTERNATIVE 4, Physical Treatment, consists of removing groundwater
downgradient of the Glenn Wynn lagoon area with a subsurface collection
system and treating it in physical treatment units before discharging
it to the Arkansas River. This alternative involves filtration, air
stripping and carbon adsorption. Venting of the subsurface soil is
also included in this alternative.

Applicable regulatory standards would be attained for Alternative 4.
The treatment units would be sized to achieve acceptable effluent
concentrations at a groundwater flow rate of 100 GPM. The estimated
duration of remediation using Alternative 4 is 10 years. The estimated
cost of this alternative is approximately $7.3 million.

Evaluation of A]ternafives

The degree that the four groundwater remedial alternatives meet the
nine selection criteria is contained in Table 3. The groundwater
remedial alternatives are evaluated taking into consideration the
approved Source Control Remedial Action. The following values were
assigned to compare remedial selection criteria:

+ Alternative would exceed a criterion in comparison to other
alternatives.

0 Alternative can be designed to meet the selection criterion.

- Special efforts will be necessary in the design of the remedy
to meet the selection criterion.

The rationale for the ratings assigned in this table is as follows:

1. Complies with ARARS (i.e. meets or exceeds Applicable, or Relevant
and Appropriate Federal and State Requirements).

a. No Action (monitoring the groundwater following the Source Control
Remedial Action) was assigned "0" because following the Source
Control Remedial Action it is anticipated that the natural flushing
action of the alluvial aquifer will decrease the level of ground-
water contamination over time. Sampling of the Arkansas River
was unable to detect contamination from the site and a "worst case"
computer modeling of the Glenn Wynn plume indicated that, although
undetected, the hypothetical discharge would be 4.6 times less than
NPDES regulatory standards. Primary drinking water is supplied by
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5.
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Lake Spavinaw and Lake Eucha on the Grand River System northeast
of Tulsa. Based on sampling, residential wells within one mile

of the site have not been affected and are not anticipated to be
impacted based on the direction of groundwater flow, which is

towards the Arkansas River. Long term (at least 30 years) monitoring

would be conducted to ensure the effectiveness of the remedy.

b. All treatment alternatives (Insitu Bioreclamation, Biological
Treatment and Physical Treatment) were also rated "0 because
each alternative could be designed to meet the applicable or
relevant and appropriate Federal and State regulatory
requirements.

Reduces: Toxicity, Mobility, and Volume

No Action (monitoring following the Source Control Remedial Action)

and all treatment alternatives {Insitu Bioreclamtion, Biological
Treatment and Physical Treatment) were rated "+" because each

alternative, although in varying degrees, would recduce each of these
parameters. Because the major sources of contaminz=ion will be
removed, the natural flushing action of the alluvial aquifer will
reduce groundwater contamination over time, therefore the "No Action"
alternative meets these parameters. All treatment alternatives

could potentially reduce mobility, toxicity and volume based on
previous applications of the technologies, however treatability
studies would be required to determine the level of effectiveness on
the particular contamination at the site.

Short term Effectiveness

The "No Action" (monitoring following the Source Control Remedial
Action) was rated "0" in relation to the treatment alternatives,
which were rated "+", because of the relative differences in time
between the natural flushing action of the alluvial aquifer versus
the active pumping associated with the treatment alternatives.

Long-term Effectiveness

Because the natural flushing of the alluvial aquifer associated with
the "No Action" alternative and all treatment alternatives can
potentially reduce groundwater contamination effectively in the long
term, each alternative was rated "+".

Implementability

The "No Action" (monitoring following the Source Control Remedial
Action) and Physical Treatment alternatives were both rated "+"
relative to the other treatment alternatives because of their known
effectiveness and predictability based on previous applications.

The Insitu Bioreclamation and Biological Treatment alternatives were

rated "-" because of the unknown level of effectiveness of any biological

technology on the particular groundwater contamination at the site.
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6. Cost

Estimated cost for each remedial action alternative are summarized in
Table 2. Included in this table are total capital and implementation
costs, annual operation and maintenance costs, total present worth

and replacement costs. Replacement costs are included to evaluate

the costs involved if the alternative were to fail and replacement of
equipment associated with each remedy was necessary. Replacement

costs for each treatment alternative are approximately $3 million.
Replacement costs associated with the "No Action" alternative is
approximately $8,000. The present worth of the "No Action" (monitoring
following the Source Control Remedial Action) alternative is approxi-
mately $440,000. A1l treatment alternatives are estimated to cost

$7-8 million.

7. Community Acceptance

Based on the favorable public responses at the public meeting and
during the public comment period the "No Action" (monitoring
following the Source Control Remedial Action) was rated "+" and all
treatment alternatives were rated "0".

8. State Acceptance

The State of Oklahoma concurs with the selected remedy (See Appendix D).
Therefore, the "No Action" (monitoring following the Source Control
Remedial Action) alternative was rated "+" and all treatment alternatives

were rated "0".

9. Overall Protection of Human Health and the Environment

The "No Action" (monitoring following the Source Control Remedial
Action) alternative and all treatment alternatives were rated "+".
Each treatment alternative, including the natural flushing of the
alluvial aquifer associated with the "No Action" alternative can
potentially reduce groundwater contamination. Sampling of area
residential wells and the Arkansas River has not detected any
contamination from the site.

The long term monitoring (at least 30 years) of the groundwater
which is including in the "No Action” alternative would ensure
effectiveness of the remedy.

V. SELECTED REMEDY: No Action (monitoring following the Source Control
Remedial Action)

Rationale

Based upon the findings of the RI/FS, the Endangerment Assessment
for this operable unit concluded there are no public health threats
from the minimally contaminated soil, groundwater, or the Arkansas
River. The groundwater and the Arkansas River are not sources of
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drinking water and sampling of the Arkansas River detected no
contamination. Considering these findings the selected remedy for
this operable unit is No Action (monitoring following the Source
Control Remedial Action). A "worst case" computer modeling of the
site indicated that, although undetected, the hypothetical discharge
would be 4.6 times less than NPDES regulatory standards. Primary
drinking water is supplied by Lake Spavinaw and Lake Eucha on the

Grand River System northeast of Tulsa. Based on sampling, residential

wells within one mile of the site have not been affected and are
not anticipated to be impacted based on the direction of groundwater
flow, which is towards the Arkansas River.

Included as part of this remedial action is the placement of appro-
priate warning signs, restricting access and collecting and analyzing
groundwater and Arkansas River samples for a period of at least 30
years. Potential offsite and/or active facilities which appear to
be contributing to groundwater contamination in the area of the
site will be further investigated in consultation with the Oklahoma
State Department of Health. If, after the source control remedial
action, as described in the September 1987 Source Control Record of
Decision, monitoring reveals that the site releases contamination
such that groundwater or the Arkansas River is adversely impacted,
then further action will be considered. If no trend toward adverse

impacts is detected, deletion of the site from the National Priorities

List will be pursued.

This alternative is protective and cost-effective and attains
applicable or relevant and appropriate Federal and State standards.
[t is determined that this remedial approach is permanent and
- the use of alternative treatment technologies have been utilized to
the maximum extent practicable.

Consistency with the National Contingency Plan (NCP) and the Provisions
of the Superfund Amendments and Reauthorization Act of 1986 (SARA)

The No Action remedy in conjuction with the previously approved source
control remedial action (September 1987 Source Control Record of
Decision) provides adequate protection of public health, welfare, and
the environment. This approach is also consistent with the National
Contingency Plan (NCP), 40 CFR 300.68(h)(2)(iv) and (vi) (Federal
Register, 1985) which requires:

(iv) An assessment of each alternative in terms of the extent to which
it is expected to effectively mitigate and minimize threats to and
provide adequate protection of public health, welfare and the
environment.

(vi) An analysis of any adverse environmental impacts, methods for
mitigating these impacts, and costs of mitigation.

Additionally, the long-term effectiveness factors cited in SARA Section
5121(b)(1) have been considered. These include:
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A) The long-term uncertainties associated with land disposal; .

B) The goals, objectives, and requirements of the Solid Waste Disposal
Act;

C) The persistence, toxicity, mobility, and propensity to bioaccumulate
of such hazardous substances and their constituents.

D) Short- and long-term potential for adverse health effects from human
exposure;

E) Long-term maintenance cost;

F) The potential for future remedial action costs if the remedial
action in question were to fail; and

G) The potential threat to human health and the environment associated
with excavation, transportation, and redisposal, or containment.

Operation and Maintenance (0&M)

The need for future operation and maintenance will be minimized since

the sources of the contamination will be treated as indicated in the

September 1987 Source Control Record of Decision. Site operation and

maintenance will include a monitoring well and Arkansas River sampling

and analysis program. Additional site maintenance will entail inspection .
of the site, periodic repair of the perimeter fencing, and monitoring

associated with the Source Cantrol Remedial Action.

Future Actions

The proposed remedial action for the site is considered permanent. If,
however, significant, unforeseen, off-site migration or contamination
occurs as a result of the site, appropriate remedial measures will be
taken.

Based on the studies conducted it appears that potential off-site
and/or active facilities are contributing to groundwater contamination
in the area of the site. Further investigations are being conducted in
consultation with the Oklahoma State Department of dealth Preliminary
Assessment/Site Inspection Program and the Resource Conservation and
Recovery Act Program to identify these sources of contamination.

Schedule*
Approve Remedial Action (sign ROD) June 1988
Complete Enforcement Negotiations October 1988
Start Remedial Design October 1988
Complete Design . March 1989
Start Remedial Action March 1989 ‘

* Tnis schedule coincides with the schedule outlined in the September
1987 Source Control Record of Decision.
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TABLE 1

MAXIMUM GROUNDWATER CONCENTRATIONS
FOR SELECTED COMPOUNDS COMPARED
TO WATER QUALITY STANDARDS
SAND SPRINGS SITE

Maximum Location
McL(2) Coacentration In of
Concentration Groundwater Samples Maximum
Parameter (mg/L) (mg/L) Concentration
Inorganic Compounds
Barium 1.0 98 MW10
Chromium 0.050 0.85 MW10
Arsenic 0.050 1.4 MW10
Lead 0.050 1.4 MW10
Cadmium 0.010 0.093 MW1
Mercury 0.002 0.003 MW10
Qrganic Compounds
Benzene 0.005 0.26 MW4
Trichloroethylene 0.005 0.16 MW1
1,1-Dichloroethylene 0.007 0.029 MW16
1,1,1-Trichloroethane 0.20 1.4 MWl
1,2-Dichloroethane 0.005 0.24 MWl
Vinyl chloride 0.002 1.8 MwW4
(a) MCL = Maximum contaminant level for drinking water under Safe Drinking

Water Act.

Note: This table is for comparison purposes only.
Sand Springs Site is not used as a drinking water source.

The groundwater from the
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

,/

-

PR LTI

Ry

Agency for Toxic Substances

. i and Disease Registry
- Atlanta GA 30333
MEMOCFRANDUM
Date: April 29, 1°9g&

To: Mi-. Faul Sieminsti. RFM
ALONM Remedial Sectaicn (6H-SA)
From: Senior Regional Reprecentative

ATSCR-Regicnal Office for Health Responcse

Subject: Health Consultation - Sand Springs NFL Site
Sand Sprainges. Gklahoma QkD980748446 (HEQSS5ES.04)

The Agency for Tovic Substances end Dicsease Registry (ATEDR) has been
requestied to review and conment on the Environmental Frotection fAgency, Regic
V1, recaormended no action slternative for gqroundwster 1ssues at the atove
referenced sxrte. The draft Sand Sprinmas Erndangerment Assessment., Addendum 1
(grourduwater and <o1ls) waszs provided for this review. .

The findings precfented have teen prepared with the assistance and concurrence
cf thn Emorgency Fecnonesne Brarmch, Qffice of Health Assessment. ATSDR.

(ra04 7 [ s
SR I )F‘\I :

Sand Srrirngs Fetrochemical (SSF), which occcupies approxaimately Z0OO acres, is
bounded on th2 rmorth by the Zand Springs. 0F lahoma. township and on the soutt
by the Arkarnsas river. Mozt of the 12,000 residents of 5and Springs reside
within T mil2s af thies cite and 290 of them worl on or adjacent to the SSF
csite. The grourdwater has been 1dentified as being heavily contaminsted wit!
metals (arscniz, Lerium. cedosvne chromium and l=zd) and orgenics (berzene,
TCE., end vanvl] chleoride). The aroundwater flow 1= scutheastward to the Artbar
sas River. Da'ts reveals thaot these contaminants have been iderntified in
elatively highb levele 1n groundwater at this site: however, the level of con-
taminants that are migratimg i1nto the Arbancsas River appear to be nealigible
and net influencing the river or downstream private wells that are i1n essenci
upgradient to this site.

Contaminants that have been i1dentified from the SSF site are constituents th,
have been identified i1in the wvarious medias at this site. In addition,.
compouridse that are rnot related to this site have been identified in ground-
water samplinag investigations and, therefore. appear to be offsite migration
from unknown facilities rnorth and northeast of this S5SF site. Therefore, a
need for identification of all facilities that are contributing to this
arcundwater contamination requires more complete characterization.
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Iy evaluzting tlecse date 3t 1z tre cpinmich of ATLDR thzxt trhe propoood oo
achion with momrtbtzring alternative followimg the zource control removal scte
18 apprufrlale for the s1t=. At the time of the identification of azddaitionme
<+

1

acilities that are or have been contribwtinmg to the influence of grcundwaete

and peeoibls other medlia. an evaluation of offerte conditicne and potertizl
romed: 2! alte-mabtinesz should Le conssideresd.,

ATEDR asppr=cilates the wvunportunit, Lo comment on the EFS progpoged dlternats o=
for the 55F <ite z-d woula reguest Lo e tept aoprarsed of futore sctien
Ty thaye et

REV [FUWERS: -

ISP AR N - AT
.—-"_4< 1 ": l =T ’%

Car Ry Hictam, R.S.

y
R
i
'
”
H
.



. APPERDIX C

| ATt Ll b A
(‘\/'L/:‘h/‘-')\-/\/' PO s _ .



APPENDIX D



loan i, Leavite, M.D.

™NSSIOrer
of Meaith ’
~0a M Joneson, MO Waiace Byrg MO

Fresicent o 8 Camerae D55 1000 N.E. TENTH '
Emest O. Martm, &0 pbipuiiiviviagg OKLAHOMA CITY, OK 23152
VigesPresioent

Waiter Scotr Mason il Surage £ Green MD

Secretany- Tressurer Ames L Henvy AN EQUAL OPPORTUNITY EMPLOYER

June 27, 1988

‘Allyn Davis (6H)

Hazardous Waste Management Division
U.S. Environmental Protection Agency
Region VI

1445 Ross Avenue

Dallas, Texas 75202-2733

Dear Dr. Davis:

The Oklahoma State Department of Health (OSDH) concurs with EPA's selected
emedy, as stated in the Record of Decision for the Sand Springs Superfund site, given
.ng term monitoring, and the implementation of the Source Control remedial action.

As presented in the public meeting, a public health threat or a significant impact to the
Arkansas River was not determined., Therefore, OSDH, believes that there would be no

benefit in attempting to restore the Sand Springs site groundwater at the site to its
natural state.

The OSDH appreciates your help in choosing an appropriate remedy for this site.

Sln;;;zj j %-‘

Mark Coleman, Deputy Commissioner -
Environmental Health Services

MSC/db



Oklahoma State Department of Health Officlal Statement
Sand Springs Superfund Site Public Meeting.
May 24, 1988

Under cooperative agreements with the U.S. Environmental Protection Agency, the
Oklahoma State Department of Health has completed a Remedlal Investigation,

Feasibility Study and Endangerment Assessment for the groundwater portion of the Sand

Springs Superfund site.

During these studies, a considerable amount of data was gathered to assess the impact, if
any, of groundwater from the site on public health and the environment. It was
determined that groundwater at the site is not used for drinking or other purposes. The
hydrogeology of the site Is such that the groundwater moves directly into the Arkansas
River. Samples taken from the rlver did not indicata any contamination, Most likely,

contaminants from the site do reach the river. However, their concentration is so small

and the river flow so great that they are diluted to the point of causing no Impact,

Unable to find any public health threat or significant impact to the river, the Health
Department be!'eves that there would be no benefit in restoring the groundwater at the
site to its natural state. Our analysis of the groundwater data indicates that many of the
samples already meet Safe Drinking Water Act standards and those that do not are at
lower levels than most of the current industrial discharges to the river. With this
evidence, the Oklahoma State Department of Health concurs with the U.S. EPA's
preferred remedy of Natural Remedlation for the Sand Springs Superfund site, We
commend the EPA for making what we believe to be the appropriate recommendation for

the site,






Sand Springs Petrochemical Complex

. - Sand Springs, Oklahoma

Main Site (groundwater) Operable Unit
Responsiveness Summary

Additional information regarding community relations at the site can be
found in Section III. Community Relations History of the Main Site
(groundwater) Operable Unit Record of Decision.

Summary of Major Comments Received Following the Public Comment Period
and EPA Responses to the Comments

1. Comment: If EPA decides to adopt a remedy other than No Action it
should first consider how to address the issue of how
clean is clean, since there is extensive offsite and onsite
contamination.

Response: All treatment alternatives evaluated duri~ the Feasibility
Study (FS) were based on remediating grounawater to the
background concentrations found in upgradient monitoring
wells 1A and MW-22. (page 4-3 of FS)
* 2. Comment: Although the FS excludes floating hydrocarbons and heavy
metals, they would have to be removed during any other

. remedial effort.

Response: The FS did not exclude floating hydrocarbons and heavy
metals. The FS evaluated these parameters and determined
that due to the statutory petroleum exemption and elevated
background concentrations of heavy metals, subsurface
hydrocarbons and heavy metals should not be specifically
addressed during the detailed analysis of alternatives
(page 2-16-18 of FS). Regardless of tnis determination
the Remedial Investigation (RI) did not detect any adverse
offsite impacts from these or any other groundwater
contaminants.

3. Comment: Removing the soils on the Glenn Wynn portion of the site
would not alleviate the soil contamina:ion problem; the RI
indicates that soil contamination simi ar to that found at
the Wynn portion exists at other places on the site.

Response: EPA disagrees. Although lesser amounts of soil contami-
nation exist at other areas of the site, as indicated in
the previously signed Source Control Record of Decision, a
major source of contamination can be eliminated by remN[Hoy :
heavily contaminated soils from the Glenn Wynn portion ¢ﬁu3TES¥ﬁ§5A‘

the site. AGENCY

4. Comment: By denying a reasonable extension of time within whicﬁlf$LAS,'TEXAS
. file comments, commentors were denied due process to UBRARY
adequately participate in the administrative process.



Response:

5. Comment:

Resgonse:

6. Comment:

Response:

7. Comment:

Resgonse:

EPA disagrees. A thirty day public comment period was '
provided, although only a twenty one day public comment
period is required by the National Contingency Plan. In
addition, separate notices were sent to the Potentially
Responsible Parties to alert them to the impending decision
though not required by statute or regulation. Also, all
commentors, including those requesting an extension, agreed
with EPA's proposed No Action (monitoring following the
source control remedial action) alternative, therefore EPA
found no useful purpose in formally extending the public
comment period.

The statement made in the FS indicating that "the lateral
extent of the onsite volatile organic plume which exceeds
15 ug/1 is approximately 70 acres" is disproportionate to
the amount of contamination actually found at the Glenn
Wynn portion of the site.

tPA agrees with this comment however the statement in the
FS is accurate due to the fact that the 70 acres is in
reference to the estimated extent of volatile organic
contamination greater than 15 ug/1 over the entire s1te,
not just the Glenn Wynn area.

The FS (page 2-20) states that "groundwater contaminants that
exceed drinking water guidelines include arsenic, lead, benzene, .
1,2-dichlorethane, tetrachloroethylene and vinyl chloride."

However, Table 2-2 indicates several other parameters that

exceed Maximum Contaminant Level (MCL) concentrations at the

site.

The discussion on page 2-20 of the FS is in reference to the
potential expaosure pathways evaluated in the Endangerment
Assessment and is not intended to be a complete discussion on
overall groundwater contamination, which is found elsewhere

in the document. The statement that "groundwater contaminants
that exceed drinking water guidelines include..." is merely

a statement to indicate that contamination is present in a
potential exposure pathway.

One commentor disagreed with the technical approach used to
reach the FS conclusions and with the assumptions made in the
Endangerment Assessment.

Although the commentor disagreed with the methodologies

employed in reaching various FS and Endangerment Assessment
conclusions, the commentor also indicated agreement with the
resulting conclusions. Numerous methods of evaluation and
assumptions could be made during the FS and Endangerment

Assessment process which could result in the same conclusions. .



